
FEATURES 

• 262,144x8 only 

• Fast access lime: 5570/90/1 20ns 

• Low power consu mption 

- 30mA maximum active current(5MHz) 
- 1 uA typical standby current 

• Programming and erasing voltage 5V ± 1 0% 

• Command register architecture 

- Byte Programming (7us typical) 

- Sector Erase (16K Byte x1, 8K Byte x 2. 32K Byte 
x1,and 64KBytex3) 

• Auto Erase (chip & sector) and Auto Program 
-Automatically erase any combination of sectors or the 
whole chip with Erase Suspend capability. 

- Automatically programs and verifies data at specified 
address 

• Erase Suspend Erase Resume 

- Suspends an erase operation to read data from, or 
program data to.asector that *s not being erased. then 
resumes the erase operation. 

• Slalus Reply 
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2M-BIT [256K x 8] CMOS FLASH MEMORY 



TJala polling & Toggle bit for detection ol program and 
erase cycle completion. 

• Sector protection 

- Hardware method to disable any combination of 
sectors from program or erase operations 

- Sector protectunprotect for 5V onty system or 5V/ 
12V system 

• 1 00.000 minimum erase 'program cycles 

• Latch-up protected to 100mA from -1 to VCC+1V 

• Bool Code Sector Architecture 

- T = Top Bool Sector 

- B - Bott om Boot Sector 

• Hardware RESETpin(only lor 29F002T^B) 

■ Resets internal state machine to read mode 
- Low VCC write inhibit is equal to or less than 3.2V 
■ Package type: 

- 32-pin PDIP 

- 32-pin PLCC 
-32-pin TSOP (Typel) 

• 20 years data retention 



GENERAL DESCRIPTION 

The MX29F002T.B is a 2-mega bit Flash memory organ- 
ized as 256K bytes of 8 bits only. MXICs Flash memories 
oiler the most cost-elfective and reliable read Write non- 
volatile random access memory. The MX29F002T.B is 
packaged in 32-pin PDIPPLCC and 32-pin TSOP(I) . II is 
designed to be reprogrammed and erased in-system or in- 
standard EPROM programmers. 

The standard MX29F002TB oilers access time as fast as 
55ns. allowing operation of high-speed microprocessors 
without wait states* To eliminate bus contention, the 
MX29F002TB has separate chip enable (CE) and output 
enable (OEj controls* 

MXICs Flash memories augment EPROM functionality 
with in circuit electrical erasure and programming. The 
MX29F002TB uses a command register to manage this 
functionality* Thecommandregtsteralk)wsfor100%TTL 
level control inputs and fixed power supply Levels during 
erase and programming, while maintaining maximum 
EPROM compatibility* 



MXIC'sFlash technology reliably stores memory contents 
even alter 1 00.000 erase and program cycles. The MXIC 
cell is designed to optimize the erase and programming 
mechanisms* In addition, the combination of advanced 
tunnel oxide processing and low internal electric fields for 
erase and programming operations produces reliable 
cycling. The MX29F002T/B uses a 5.0V ± 10% VCC 
supply to perform the High Reliability Erase and auto 
Program 'Erase algorithms* 

The highest degree ol latch-up protection is achieved with 
MXIC s proprietary non epi process. Latch-up protection 
is proved for stresses up to 1 00 milliamps on address and 
data pin from -1V to VCC + IV. 
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PIN CONFIGURATIONS 
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PIN DESCRIPTION 
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SYMBOL 


PIN NAME 


A0-A17 


Address Input 


O0-O7 


Dala tnpuL'CuIput 


*CE 


Crap Enable input 


"WF 


Write Enable Input 


RESET 


Harare Resei Pin- Sector Protect Untoc* 


OE 


Output Enable Input 


vcc 


Power Supply Pin (*5V) 


GND 


Ground Pm 



SECTOR STRUCTURE 

A 1 7 - AO 
3FFFF H 



16 K-BYTE 
(BOOT SECTOR) 



8 KBYTE 



K • B Y T E 



3 2 K * B YTE 



6 4 KBYTE 



4 K * B YTE 



3 BFFF H 

39FFFH 

37F F F H 
2FFFF H 

1 F FFF H 
OFFFF H 

00000H 

MX29F002T Sector Architecture 

A 1 7 -AO 
3FFFFH 
2FFFFH 



4 K - B YTE 



1FFFFH 
OFF F F H 
07 F F F H 
05FFFH 
03FFFH 
0 0000 M 



6 4 K 1 


1 YTE 


6 4 K -1 


3 YTE 




3 2 K • 1 


1 YTE 


6 K- 1 


*YT E 


a k-i 


* Y T E 


1 * K 


BYTE 


♦ BOOT 


SECTOR) 



HX2SF 002B Sector Architecture 
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BLOCK DIAGRAM 
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AUTOMATIC PROGRAMMING 

The MX29F002T7B is byle programmable using Ihe 
Automatic Programming algorithm. The Automatic 
Programming algorithm does not require the system to 
time out or verify the data programmed. The typical 
chip programming time ol the MX29F002TB at room 
temperature is less than 3.5 seconds. 

AUTOMATIC CHIP ERASE 

Typical erasure at room temperature is accomplished 
in less than 3 seconds. The device is erased using 
Ihe Automatic Erase algorithm. The Automatic Erase 
algorithm automatically programs the entire array prior 
to electrical erase. The timing and verification ol 
electrical erase are internally controlled by the device. 

AUTOMATIC SECTOR ERASE 

The MX29F002T/B is sector(s) erasable using MXIC's 
Auto Sector Erase algorithm. Sector erase modes allow 
sectors of the array to be erased in one erase cycle. The 
Automatic Sector Erase algorithm automatically pro* 
grams the specified sector(s) prior to electrical erase. 
The timing and verification ol electrical erase are inter* 
nally controlled by the device. 

AUTOMATIC PROGRAMMING ALGORITHM 

MXIC's Automatic Programming algorithm requires the 
user to only write a program set-up commands include 
2 unlock write cycle and AOH and a program command 
(program data and address). The device automatically 
times the programming pulse width, verities the pro- 
gram, and co unts th e number of sequences. A status 
bit similar to DATA polling and a status bit toggling 
between consecutive read cycles, provides feedback 
to the user as to Ihe status of the programming 
operation. 



AUTOMATIC ERASE ALGORITHM 

MXIC's Automatic Erase algorithm requires the user to 
write commands to the command register using stand* 
ard microprocessor write timings. The device will 
automatically pre program and verify the entire array* 
Then the device automatically times the erase pulse 
width, verifies the erase, and cou nts the number of 
sequences* A status bit similar to DATA polling and 
status bit toggling between consecutive read cycles 
provides feedback to Ihe user as to the status of the 
programming operation. 

Commands are written to the command register using 
standard microprocessor write timings* Register con* 
tents serve as inputs to an internal state-machine 
which controls the erase and programming circuitry* 
During write cycles, the command register internally 
latches address and data needed for the programming 
and erase operations. During a system write cycle, 
addresses are latched on the t ailing edge, and data 
are latched on the rising edge of WE . 

MXIC's Flash technology combines years ol EPROM 
experience to produce the highest levels of quality, relia- 
bility, and cosl effectiveness* The MX29F002T B eleclri- 
call/ erases all bits simultaneously using FowJer-Nord* 
heim tunneling. The bytes are programmed one byte at 
a time using the EPROM programming mechanism ol hot 
electron injection. 

During a program cycle, the state-machine will control the 
program sequences and command register will not re- 
spond to any command set. During a Sector Erase cycle, 
the command register will only respond to Erase Suspend 
command. After Erase Suspend is completed, the device 
stays in read mode. After the state machine has com* 
pleted its task, it will allow the command register to 
respond to its full command set* 
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TABLET. SOFTWARE COMMAND DEFINITIONS 



Command 


Bus 
Cycle 


First Bus 
Cycle 


Second Bus 
Cycle 


Third Bus 
Cycle 


Fourth Bus 
Cycle 


Fifth Bus 
Cycle 


Sixth Bus 
Cycle 


Acer 


Data 


Addr 


Dala 


Addr 




Add- 


Data 


Aaa. 


Data 


Addr 


Data 




1 


YYYW 


run 






















Read 


1 


DA 


pn 

riU 






















Read Siteon ID 


4 


555H 


AAH 


2AAH 


55H 


S55H 


90H 


ADI 


DDI 










Sector Protect 
Verificatcn 


4 


Jjjn 




OAAU 
^ r\r* H 


jjfi 


£ uu 


j u n 


(X02H) 


nnw 

uun 

01H 










Pof^ram 


4 




AAH 


2AA.H 


::H 


SSSH 


AOH 


PA 


PD 










Chip Erase 


6 


5SSH 


AAH 


2AAH 


SSH 


555H 


60H 


SSSH 


AAH 


2AAH 


SSH 


bbbH 


tOH 


Sector Erase 


6 


5SSH 


AAH 


2AAH 


SSH 


555H 


80H 


SSSH 


AAH 


2AAH 


5SH 


SA : 


OH 


Sector Erase Suspend 


1 


XXXH 


BOH 






















Sector Erase Resume 


1 


XXXH 


30H 






















Unlock lor sector 
protect'unprotect 


6 


5SSH 


AAH 


2AAH 


SSH 


555H 


80H 


SSSH 


AAH 


2AAH 


SSH 


SSSH 


20H 



Note: 

1, ADi - Address of Device >dentifter:Ai-O.AO -0 (or manufacture code*Ai»0\ AO *1 for device code (Refer to Tat4e3). 
DDI - Dala of Device identrfier : C2H for manufacture code, 0080hOQ34h for device code. 
X-XcanbeVILorVIH 

RA-Address of memory location to be read, 
RD-Data to be read al location RA. 

2. PA - Address of memory location to be programmed. 
PD ■ Data to be programmed at localion PA. 

SA - Address to the sector to be erased. 
3-The system should generate the following address patterns: SSSH or 2AAH to Address AO-A10. Address brt Al 1 *A1 7-X-Donl 
care for all address commands except for Program Address (PA) and Sector Address (SA). Wnte Sequence may be initiated 
with Al 1 -Al 7 in erlher state. 

4. For Sector Protect Verification Operation : it read out data tsOIH n means the sector has been protected* If read out data is O0H 
n means the sector is still not being protected. 



COMMAND DEFINITIONS 

Device operations are selected by writing specific ad- 
dress and data sequences into the command register. 
Writing incorrect address and data values or writing them 
in the improper sequence will reset the device to the read 
mode. Table 1 defines the val*d register command 



sequences. Note that the Erase Suspend (BOH) and 
Erase Resume (30H) commands are valid only while the 
Sector Erase operation is in progress. Either of the two 
reset command sequences will reset the device(when 
appbcable). 
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TABLE 2. MX29F002T/B BUS OPERATION 



Pins 
Mode""""~ 


CE 


OE 


WE 


AO 


A1 


A6 


A9 


O0-O7 


Redd Silicon 10 
MatfacturerCode<1) 


L 


L 


H 


L 


L 


X 


V 0 I2I 


C2H 


Read Silicon ID 
Device Code(l) 


L 


L 


H 


H 


L 


X 


V e {2) 


B0N34H 


Read 


L 




H 


AO 


A1 


A6 


A9 


D a* 




















Output Disable 


L 


H 


H 


X 


X 


X 


X 


HIGH 2 


Write 




H 


L 


AO 


A1 


A6 


A9 


Djp) 


Sector Protect with 12V 
system(6) 


L 




L 


X 


X 


L 


V e (2| 


X 


Chip Unprotect with 12V 


L 




L 


X 


X 


H 


V«(2) 


X 


Verity Sector Protect 
wrtn 12V system 


L 


L 


H 


X 


H 


X 


V c (2) 


Code(S) 


Sector Protect without 12V 
system {6) 




H 


L 


X 


X 


L 


H 


X 


Chip Unprotect without 12V 
system (6) 




H 


L 


X 


X 


H 


H 


X 


Verity Sector ProtectUnprotect 
without 12V system (7) 




L 


H 


X 


H 


X 


H 


CodelS) 


Reset 


X 


X 


X 


X 


X 


X 


X 


HIGH 2 



MOTES: 

1 . Manufacturer and device codes may also be accessed via a command register wrrte sequence. Refer to Table 1 . 

2. VIDis the S*con-ID-flead high voltage. ii.SV to 12.5V 

3. Refer to Table 1 for valid Data-in during a write operation. 

4. XcanbeVlLorVIH. 

5. Code-OOH means unprotected. 
Code-01 H means protected. 

A1 7-A1 3- Sector address for sector protect. 

6. Refer to sector protect, unprotect algorithm and waveform. 

Musi issue "unlock tor sector protectunprotecr command before 'sector prolect unprolect without 1 2V system" command, 

7. The 'Verify sector protect unprotect without 1 2V sysytenT is only Mowing "Sector protectunprotect without 12V system* com- 
mand. 
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READ. RESET COMMAND 

The read or reset operation is initiated by writing the read/ 
reset command sequence into the command register 
Microprocessor read cycles retrieve array data. The 
device remains enabled lor reads until the command 
register contents are altered. 

It program-tail or erase-fail happen, the write ot FOH will 
reset ihe device to abort the operation. A valkJ command 
must then be written to place the device in the desired 



SILICON-ID-READ COMMAND 

Rash memories are Intended lor use in applications 
where the local CPU alters memory contents. As such, 
manufacturer and device codes must be accessible while 
the device resides in the target system. PROM 
programmers typically access signature codes by raising 
A9 to a high voltage. However multiplexing high voltage 
onto address lines is not generally desired system design 
practice. 

The MX29F002T.8containsaSilicon-ID'Read operation 
to supplement traditional PROM programming methodol- 
ogy. The operation is initiated by writing the read silicon 
ID command sequence into the command register. Fol- 
lowing the command write, a read cycle with A1-VIL 
AO-VIL retrieves the manufacturer code ot C2H. A read 
cycle withA1=VILA0=VIH returns thedevice code otBOh 
for MX29F002T. 34h for MX29F002B. 



SET-UP AUTOMATIC CHIP/SECTOR ERASE 
COMMANDS 

Chip erase is a six-bus cycle operation. There are two 
"unlock*' write cycles. These are tollowed by writing the 
"set-up" command 80H. Two more "unlock** write cycles 
are then followed by the chip erase command 10H. 

The Automate Chip Erase does not require the device to 
be entirely pre programmed prior to executing the Auto- 
matic Chip Erase. Upon executing the Automatic Chip 
Erase, the device will automatically program and verily the 
entire memory lor an all-zero data pattern. When the 
device is automatically verified to contain an all-zero 
pattern, a sell-timed chip erase and verity begin. The 
erase and verity operations are completed when the data 
on Q7 is V at which time the device returns to the Read 
mode. The system is not required to provide any control 
or timing during these operations. 

When using the AutomaticChipErasealgorilhm.notethat 
the erase automatical ry terminates when adequate erase 
margin has been achieved tor the memory array(no erase 
verify command is required). 

II the Erase operation was unsuccessful, the data on Q5 
is "1 "(see Table ^indicating the erase operation exceed 
internal timing limit. 

The automatic erase begins on the rising edge ot the last 
WE pulse in the command sequence and terminates 
when the data on Q7 is "1* and the data on 06 stops 
toggling for two consecutive read cycles, at which time the 
device returns to the Read mode. 



TABLE 3. EXPANDED SILICON ID CODE 



" — Pins 


AO 


A1 


Of 


OS 


05 


04 


03 


02 


01 


00 


CodelHexJCode 


Manufacture code 


VIL 


VIL 


1 


1 


0 


0 


0 


0 


1 


0 


C2H 


Device code 
tor MX29F002T 


VIH 


VL 


1 


0 


1 


1 


0 


0 


0 


0 


BOti 


Device code 
tor MX29F002B 


VIH 


VIL 


0 


0 


1 


1 


0 


1 


0 


0 


34h 


Sector Protection 
Verification 


X 


VIH 


0 


0 


0 


0 


0 


0 


0 




01 H (Protected! 


X 


VIH 


0 


0 


0 


0 


0 


0 


0 


0 


OOH (Unprotected) 
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SET-UP AUTOMATIC SECTOR ERASE 
COMMANDS 

The Automatic Sector Erase does not require the device 
to be entirely pre-programmed prior to executing the 
Automatic Setup Sector Erase command and Automatic 
Sector Erase command. Upon executing the Automatic 
Sector Erase command, the device will automatically 
program and verily the sector(s) memory for an all-zero 
datapattern, Thesystemdoesnolrequire toprovideany 
control or timing during these operations. 

When the sector(s) is automatically verified to contain an 
all-zeropattern.aselMimed sectorerase and verification 
begin. The erase and verification operations are com- 
plete when the data on Q7 is 'V and the data on Q6 stops 
toggling fortwo consecutive read cycles, alwhich time the 
device returns to the Read mode. The system does not 
required to provide any control or timing during these 
operations. 

When using the Automatic Sector Erase algorithm, note 
that the erase automatically terminates when adequate 
erase margin has been achievedfor the memory array (no 
erase verify command is required). Sector erase is a six- 
bus cycle operation. There are two "unlock* write cycles. 
These are followed by writing the set-up com mand -80H. 
Two more 'unlock*' write cycles are then followed by the 
sector erase command-30H. The sector address is 
latched on Ihe falling edgeofOTE.whilethecommand(data> 
is latched on the rising edge ol WE, Sector addresses 



selected are loaded into internal register on the sixth 
tailing edge of*WE, Each successive sector load cycle 
started by the tailing edge of WE must_begin within 30us 
trom the rising edge of the preceding WE, Otherwise, the 
loading period ends and internal auto sector erase cycle 
starts. (Monitor Q3 to determine it the sector erase timer 
window is still open, see section 03. Sector Erase Timer,) 
Any command other than Sector Erase (30HI or Erase 
Suspend (BOH) during the time out period resets the 
device to read mode. 

ERASE SUSPEND 

This command is only valid while the state machine is 
executing Automatic Sector Erase operation, and therefore 
will only be responded during Automatic Sector Erase 
operation. Writing the Erase Suspend command during 
the Sector Erase time-oul immediately terminates the 
time-out period and suspends the erase operation. After 
this command has been executed, the command register 
will initiate erase suspend mode. The state machine will 
return to read mode automatically alter suspend is ready. 
At this time, state machine only allows the command 
register to respond to the Read Memory Array, Erase 
Resume and Program commands. The system can 
determine the status ol the program operation using the 
Q7 or 06 status bits, just as in the standard program 
operation. After an erase-suspendend program operation 
is complete, the system can once again read array data 
within non-suspended sectors. 
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Table 4. Write Operation Status 





Status 




Q f 
Note! 


Q6 


US 
Hote2 


Q3 


Q2 




Byte Program in Auto Program Algorithm 














Auto Erase Algorithm 


0 


Toggle 


a 


1 


Toggle 






Erase Suspend Read 


1 


No 


0 


N A 


Toggle 


In Progress 




(Erase Suspended Sector) 




Toggle 










Erase Suspended Mode 


Erase Suspend Read 
(Non-Erase Suspended Sector) 


Data 


Data 


Data 


Data 


Data 






£ra*e Susperid Program 




Toggle 


Q 


N A 


WA 




Byte Program in Auto Program Algorithm 




Toggle 


1 


N'A 


No Toggle 


Exceeded 


Auto -rase Algorithm 


0 


Toggle 


1 


1 


Toggle 


Time Limits 


Erase Suspend Program 


0? 




1 


N/A 


NM 



Note: 

1 . 07 and 02 repute a valid address when reading status information. Refer to the appropriate subsecbon tor further details. 

2. 05 switches to '1 1 when an Auto Program or Auto Erase operabon has exceeded the maximum timing limits. 
See '05:Exceeded T-ning Limits * for more information. 
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ERASE RESUME 

This command will cause the command register lo dear 
the suspend stale and return back to Sector Erase mode 
but only it an Erase Suspend command was previously 
issued. Erase Resume wiltnol have any elfect in all other 
conditions.Another Erase Suspend command can be 
written alter the chip has resumed erasing. 

SET-UP AUTOMATIC PROGRAM 
COMMANDS 

To initiate Automatic Program mode, a three-cycle 
command sequence is required. There are two -unlock* 
write cycles. These are tollowed by writing the Automatic 
Program command AOH. 

Once the Automatic Program command is initiated, the 
next TOE pdsecauses a transition to an active programming 
operation. AtMressesarelalchedonthefalling edge, and 
data are internally latched on Ihe rising edge ol the WE 
pulse. TherisingedgeolWEalsobeginstheprogramming 
operation. Thesystemdoes not require to provide lurther 
controls or timings. The device will automatically provide 
an adequate internally generated program pulse and 
verity margin. 

If the program opetation was unsuccessful, the data on 
Q5 is*1 indicating the program operation exceed internal 
timing limit. The automatic programming operation is 
completed when the data read on Q6 stops toggling for 
two consecutive read cycies and the data on 07 and 06 
are equivalent to data written to these two bits, at which 
time the device returns to the Read mode(no program 
verity command is required). 

WRITE OPERATION STATUS 
DATA P0LLING-Q7 

The MX29F002T/B also features Data Polling as a method 
to indicate to the host system that Ihe Automatic Program 
or Erase algorithms are either in progress or completed. 

While the Automatic Programming algorithm is in operation, 
an attempt lo read the device will produce Ihe complement 
data ol thedata last written to 07. Upon completion of the 
Automatic Program Algorithm an attempt to read the 
devic e will produce the true data last written lo 07. The 
Data Polling teature is valid alter the rising edge ol the 
fourth WE pulse ol the lour write pulse sequences for 
automatic program. 



While the AutomalicErase algorithm isinoperation,Q7 will 
read *0* until the erase operation is competed. Upon 
completi on of t he erase operation, thedata on Q7 will read 
"1 \ The Data Polling feature is val*d after the rising edge 
of the sixth WE pulse ol six write pulse sequences for 
automatic chipseclor erase. 

The Data Polling feature is active during Automata 
ProgramErase algorithm or sector erase time*oul.(see 
section Q3 Sector Erase Timer) 

Q6:Toggle BIT I 

The MX29F002T/B features a Toggle Bit* as a method to 
indicate to the host system thai the Auto Program Erase 
algorithms are either in progress or completed. 

During an Automatic Program or Erase algorithm operation, 
successive read cycles to any address_cause Q6 to 
toggle. The system may use either OE or CE to control the 
read cycles. When the operation is complete, Q6 stops 
toggling. 

After an erase command sequence Es written, it all sectors 
selected for erasing are protected. 06 toggles and returns 
to reading array data. II not all selected sectors are 
protected, the Automatic Erase algorithm erases the 
unprotected sectors, and ignoresthe selected sectors that 
are protected. 

The system can use 06 and Q2 together lo determine 
whether a sector is actively erasing or ts erase suspended. 
When the device is actively erasing (that is. the Automatic 
Erase algorithm is in progress). 06 toggling. When the 
device enters the Erase Suspend mode. 06 stops toggling. 
However, the system must also use 02 to determine 
which sectors are erasing or erase suspended. 
Altern atively , the system can use Q7(see the subsection 
on07:Data Polling). 

If a program address falls within a protected sector, Q6 
toggles lorapproximaler/2us after the program command 
sequence is mitten, then returns lo reading array data. 

QSalso toggles during the erase -suspend-program mode, 
and stops toggling once the Automatic Program algorithm 
is complete. 

The Write Operation Status table shows the outputs for 
Toggle Bt I on 06. Refer to the toggle bit algorithmg. 
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Q2:Toggle Bil II 

The Toggte Bil II* on 02. when used with 06, indicates 
whetheraparticularsectoris actively eraseing (thatis.the 
Automatic Erase alohthm is in process}, or whether that 
sector is erase-suspended. Toggle Bit I is valid alter the 
rising edge of the final WEpu tee in the command sequence. 

Q2 toggles when the system reads at addresses within 
those sectors that have been selected lor erasure. (The 
system may use either OE or"EE lo control the read 
cycles.) But Q2 cannot distinguish whether the sector is 
actively erasing or is erase suspended. 06, by comparison, 
indicates whether the device is actively erasing, or is in 
Erase Suspend, but cannot distinguish which sectors are 
selected lor erasure. Thus, both status bits are required 
for sectors and mode information. Refer to Table 4 lo 
compare outputs for 02 and Q6, 

Reading Toggle Bits 06/ 02 

Refer to the toggle bit algorithm for the following discussion. 
Whenever the system initially begins reading toggle bit 
status, it must read 07-00 at least twice in a row lo 
determine whether a toggle bit is toggling. Typically, the 
system would note and store the value of the toggle bit 
alter the first read. After the second read, the system 
would compare the newvalue of the toggle bitwith the first. 
If the toggle bil is not toggling, the devce has completed 
the program or erase operation. The system can read 
array data on Q7-G0 on the following read cycle. 

However, if after the initial two read cycles, the system 
determines that the toggle bit is still toggling, the system 
also should note whether the value of Q5 is high (see the 
section on 05). If it is. the system should then determine 
again whether the toggle bit istoggling. since the toggle bit 
may have stopped toggling jusl as 05 went high. If the 
toggle bit is no longer toggling, the device has successfuly 
completed the program or erase operation. If it is still 
toggling, the device did not complete the operation 
successfulty.and the system must write the reset command 
to return to reading array data. 

The remaining scenario is that system initially determines 
that the toggle bit is toggling and Q5 has not gone high. 
The system may continue to monitor the toggle bit and Q5 
through successive read cycles, determining the status as 



described in the previous paragraph. Alternatively, it may 
choose to perform other system tasks. In this case, the 
system must start at the beginning of the algorithm when 
it returns to determine the slatusof the operat*on(top of the 
toggle bit algorithm flow chart). 

05 

Exceeded Timing Limits 

Q5will indicate iftheprogram or erase time hasexceeded 
the specified limits<intemal pulse count). Under these 
conditions 05 will produce a T. This time-out condition 
which indicates that the program or erase cycle was not 
successfully completed. Data Polling and Toggle Bit are 
the onty operating functions of the device under this 
condition. 

If this time-out condition occurs during sector erase 
operation, it specifies that a particular sector is bad and it 
may not be reused. However, other sectors are still 
functional and may be used for the program or erase 
operation. The device must be reset to use other sectors. 
Write the Reset command sequence to the device, and 
then execute program or erase command sequence. 
This allows the system to continue louse the other active 
sectors in the device. 

II this time-out condition occurs during the chip erase 
operation, it specifies that the entire chip is bad or 
combination of sectors are bad. 

It this time-out condition occurs during the byte 
programming operation, it specifies that the entire sector 
containing that byte is bad and this sector maynot be 
reused, (other sectors are still functional and can be 
reused). 

The 05 time-out condition may also appear if a user tries 
to program a non blank location without erasing. In this 
case the device locks out and never completes the 
Automatic Algorithm operation. Hence, the system never 
reads a valid data on Q7 bit and 06 never stops toggling. 
Once the Device has exceeded timing limits, the 05 bit 
will indicate a *V. Please note that this is not a device 
failure condition since the device was incorrectly used. 
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Q3 

Sector Erase Timer 

After Lhe completion of the initial sector erase command 
sequence th sector erase time-out will begi n. 03 will 
remain lowunlillhetime-outis compete. Data Polling and 
Toggle Bit are valkJ alter the initial sector erase command 
sequence. 

If Data Polling or the Toggle Bit indicates the device has 
been written wilhavaliderasecommand,Q3 maybe used 
to determine it the sector erase timer window is still open* 
If Q3 is high f 1 *) the internally controlled erase cycle has 
begun; attempts to write subsequent commands to the 
device will be ig nored until the erase operation ts completed 
asindtcaled by Data Polling or Toggle Bit, If Q3islow("CT) H 
the device will accept additional sector erase commands. 
To insure the command has been accepted, the system 
software should check the status of 03 prior to and 
following each subsequentsector erase command If Q3 
were high on the second slatuscheck. the command may 
not have been accepted. 

DATA PROTECTION 

The MX29F002T/B isdesigned to offer protection against 
accidental erasure or programming caused by spurious 
system level signals that may exist during power transition* 
During power up the device automatically resets the stale 
machine in the Read mode. In addition, with its control 
register architecture, alteration of the memory contents 
only occurs alter successful completion of specific 
command sequences. The device also Incorporates 
several features to prevent inadvertent write cycles 
resulting from VCC power up and power-down transition 
or system noise. 

WRITE PULSE "GLITCH" PROTECTION 

Noisepulsesoflessthan5ns(typical)onC?orWEwillnot 
initiate a write cycle. 



LOGICAL INHIBIT 

Writing is inhibited by holding any one olUE = VIL EE = 
VIHorW=VIH.ToinitiateawritecycleCEandWEmust 
be a logical zero while OE is a logical one. 

POWER SUPPLY DECOUPLING 

In order to reduce power switching effect, each device 
should haveaO.luFceramic capacitor connected between 
its VCC and GND. 

SECTOR PROTECTION WITH 12V SYSTEM 

The MX29F0027VB features hardware sector protection. 
This feature will dsable both program and erase operations 
lor these sectors protected. To activate this mode, the 
programming equipment must force VID on address pin 
A9 and control pin (5e. (suggest VID ^ 1 2V) AG = VIL and 
CE = VIL. (see Table 2) Programming of the protection 
circuitry begins on the falling edge of the WE pulse and is 
terminated on the rising edge. Please refer to sector 
protect algorithm and waveform. 

To verify programming of the protection circuitry, the 
programming equipment must force VID on address pin 
A9(withCEandOEalVILandWEa1VIH. WhenA1=1, 
it will produce a logical *1 * code at device output 00 for a 
protected sector. Otherwise the device will produce OOH 
for the unprotected sector. In this mode, the 
addresses .except lor A1. are tn*'don*t care" stale. Address 
locations with A1 ■ VIL are reserved to read manufacturer 
and device codes.{Read Silicon ID) 

II is also possible to determine if the sector is protected in 
the system by writing a Read Silicon ID command. 
Performing a read operation with A1 ^VIH. it will produce 
a logical T at 00 for the protected sector 
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Temporary Sector Unprolecl Operation (For 29F002T/B only) 







RESET ~ VID (Note 1) 



Perform Erase or Program Operation 



Operalion Completed 



RESET = VIH 



Temporary Sector Unprolect Competed(Note 2) 



Note : 1 AX protected seclors are temporary unprotected. 
VID-U.5VM25V 

2. All previously protected sectors are protected again. 
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TEMPORARY SECTOR UNPROTECT 



Parameter Std 


Description 


Test Setup 


AlBpeedOplions Unit 


1VIDR 


VID Rise and Fall Time {See Mole) 


Mm 


500 ns 


tRSP 


RESET Selup Time lor Temporary Sector Unprotecl 


Min 


4 us 



Note; 

Not 100% lesled 



Temporary Sector Unprotect Timing Diagram(For 29F002T 8 only) 
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AC CHARACTERISTICS 


Parameter Std 


Description Tesl Setup 


All Speed Options Unit 


tREADY 


RESET PIN Low (Mot During Automatic Algorithms) MAX 
to Read or Wrile (See Note) 


500 ns 


tRP1 


RESET Pulse Width (During Automatic Algorithms) M N 


10 us 


tRP2 


RESET Pulse Width (NOT During Automate Algorithms) MIN 


500 ns 


tRH RESET High Time Before Read(See Note) MIN 0 ns 



Note; 

Not 100% tested 



RESET TIMING WAV FORM (For 29F002TB only) 



CE. OE 



RESET 



Reset Timing NOT during Automatic Algorithms 



RESET 



Reset Timing during Automatic Algorithms 
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CHIP UNPROTECT WITH 12V SYSTEM 

The MX29F002TBalsoreatures1h©chipunprotect mode, 
sothatall sectors are unprotecied after chip unprotecl is 
completed to incorporate any changes in the code. It is 
recommended to protect all sectors before activating chip 
unprolect mode. 

To activate this mode, the programming equpment must 
force VID on control pn £JE and address pin A9. The CE 
pins must be set at VIL Pins A6 must be set to VIK(see 
Tabte2) Refertochipunprotect algorithm and waveform 
for the chip unprolect algorithm. The unprotectran 
mechanism begins on the tailing edgeollheWEpulse and 
is terminated on the rising edge. 

It is also possible to determine il the chip is unprotected in 
the system by writing the Read Silicon ID command. 
Performing a read operation with A1 =VIH. it will produce 
OOH at data outputs(Q0-Q7) lor an unprotected sector It 
is noted that all sectors are unprotected alter the chip 
unprolect algorithm is completed. 

SECTOR PROTECTION WITHOUT 12V 
SYSTEM 

The MX29F002T/B also feature a hardware sector 
protecton method inasystem without 12V powersuppply. 
The programming equipment do not need to suppty 12 
volts to protect sectors. The details are shown in sector 
protect algorithm and waveform. 

CHIP UNPROTECT WITHOUT 12V SYSTEM 

The MX29F002T/B also feature a hardware chip 
unprotection method in a system without 12V power 
supply. The programming equipment do not need to 
supply 12 volts to unprotecl all sectors. The details are 
shown in chip unprotecl algorithm and waveform. 

POWER-UP SEQUENCE 

The MX29F002T7B powers up in the Read only mode. In 
addition, the memory contents may only be altered alter 
successful completion ol a two-step command sequence, 
Vpp and Vcc power up sequence is not required. 



ABSOLUTE MAXIMUM RATINGS 



HATING 


VALUE 


Amfrent Operating Temperature 


0*C to 7ff*C 


Storage Temperature 


•GS^Cto 125 l C 


Applied Input Voltage 


-asv to 7,ov 


Applied GutpuE Voltage 


-0,5V lo 7.0V 


VCC to Ground Potent 


-0,5V lo 7.0V 


A9 -0.SVto13.SV 



NOTICE: 

Si/esses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage lo the device. This isa svess 
r ating only and functional operational sections ol this specification is not 
ircpied. Exposure lo absolute maximum rating conditions for extended 
period may affect refa&lrry* 

NOTICE: 

Specifications contained wHhln Ihe UOtfeQ :aUes are subject to 
change. 
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DC AC Operating Conditions for ReadProgramming. Erase Operation 









MX23F002002N 






-55 


-70 -90 -12 


Operating Temperalure 


Commercial 


0*C<0 70*C 


0C lo 70 D C OC to 70 S C 0"C to 70C 




Industrial 




-40 ! Clo85 ; C 40Cto85 ! C -40Xio85°C 



Vcc Power Supply 5Vi5% 5V:10% 5V,10% 5V±10% 



CAPACITANCE TA = 25°C, I = 1.0 MHz 



SYMSOL 


PARAMETER 




typ m; 




CONDITIONS 


CIN1 


Input Capacitance 




8 


PF 


VIN-OV 



CIN2 Control Pin Capacitance 1 2 pF VIN - OV 



READ OPERATION 
DC CHARACTERISTICS 



SYMBOL 


PARAMETER 


MIN. TYP 


MAX. 


UNIT 


CONDITIONS 


LI 


Input Leakage Current 




UNote 3J 


uA 


VIN - GND io VCC 


ILO 


Outpjt Leakage Current 




10 


uA 


VOUT-GNDtoVCC 


iSBt 


Standby VCC current 




1 


mA 


~ CE-VJH 


ISB2 




1 


5 


uA 


CE - VCC + 0.3V 


ICC1 


Operabng VCC current 




30|N0te 4) 


mA 


lOUT-OmA. f~5MH2 


ICC2 






50 


mA 


IOOT - OmA. UlOMHz 


VIL 


mpul Low Voltage 


-0.3(NOTE 1) 


o.a 


V 




VIH 


Input High Voltage 


2.0 


VCC + 0.3 


V 




VOL 


Output Low Voltage 




0,45 


V 


IOL- 2.1mA 


VOH1 


Output High VoHagetTTL) 


2.4 




V 


IOH--2mA 


VOH2 


Output High Voltage(CMOS) 


VCC-M 




V 


IOH--l0OuA. 
VCC-VCC MIN 



NOTES: 

1 . VIL mn. - - 1 .0V lor pulse wdth is equal to or less man SO ns. 
VJL mm. - -2.0V tor pulse wolh ts equal to or less lhan 20 ns. 

2. VIH max. - VCC 4 1.5V tor pulse wtflh is equal lo or less man 20 ns. 

II VIH ts over Ihe specified maximum value, read operation cannot be guaranteed. 

3. ILUIOuA for Industrial grade. 

4. iCCl^SmAforlndustrffllgrade. 
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AC CHARACTERISTICS 







28F002TO-55 


29F002T/B-70 






SYMBOL 


PARAMETER 


MIN, 


MAX* 


MIN. MAX. 


UNIT 


CONDITION 


IACC 


Address to Output Delay 




55 


70 


ns 


CE-OE-VIL 


tCE 


CE to Output Delay 




5S 


70 


na 


OE.VIL 


toe 


OE to Output Delay 




25 


30 


ns 


CE-VIL 


tDF 


OE H^h to Output Float <Note 1 \ 


0 


20 


0 20 


ns 


CE-VIL 


tOH 


Address to Output hold 


0 




0 


ns 


CE-OE-VIL 








29F002T B-90 


29F002T B-12 






SYMBOL 


PARAMETER 


MIN. 


MAX. 


MIN. MAX. 


UNIT 


CONDITIONS 


IACC 


Address to Output Delay 




90 


120 


ns 


CE-OE-VIL 


tCE 


CE to Output Delay 




90 


120 


ns 


DE.VIL 


toe 


OE to Output Delay 




40 


50 


ns 


CE-VIL 






Aodress :o O^lput held 


0 




0 


ns 


CE-OE-VIL 



TEST CONDITIONS: 

- Input pulse levels: 0.45V72.4V for 70ns max. QV.3V for 55ns 

< Input rise and fall times: < 10ns lor 70ns max. 

< 5ns for 55ns 

* Output load: 

1 TTL gate * 1 0OpF (Including scope and jig) tor 70ns max. 
1 TTL gate * 50pF (Including scope and jig) for 55ns speed 
grade 

< Reference levels for measuring timing: 0.8V. 2.0V for 70ns 

max. 

:1.5V for 55ns 



NOTE: 

i . tDF is defined as the time at which the output achieves the 
open circuit condition and data Is no longer driven. 
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COMMAND PROGRAMMING DATA PROGRAMMING ERASE OPERATION 
DC CHARACTERISTICS 



SYMBOL 


PARAMETER Ml 


N. TYP 


MAX. 


UNI T 


CONDITIONS 


iCCl (Road) 


Operating VCC Current 




30lNote 5> 


mA 


IOUT*0mA. 1-5MH2 


ICC2 






50 


mA 


lOUT-OmA. F.10MH2 


ICC3 (Program 






50 


mA 


In Programming 


JCC4 (Erasej 






50 


mA 


In Eras* 


*CCES 


VCC £rase Suspend Current 


2 




mA 


CE-VH Erase Upended 



MOTES: 

1 . VIL min. ■ -0.6V tor pulse widfo is equal to or less than 20ns. 

2. If VJH is over the speolied maximum value, programming operation cannot be guranteed. 

3. ICC£Sisspeci1iedwimrhedev*cede*selected. If tlw device is read duri^ 
andlCCl orlCC2. 

4. AM current are in RMS unless otherwise noted. 

5. ICCl(ReadM5mA *or Industrial Grade. 
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AC CHARACTERISTICS 



SYMBOL 


PARAMETER 


29FQ02TB-55<NOTE 2] 
MIN, MAX, 


UNIT CONDITIONS 


i\-/C-*J 


we setup nnc 


0 




nr 
IB* 




Command programmng cycle 


70 
















tCEPHi 


WE programming plusa width High 


20 




n> 


tCEPH2 


WE programming pluse width High 


20 




ns 


lAS 


Audrtss setup tune 


0 




ns 


|AH 


Mdm« hdd fcme 


45 




ns 


IDS 


Data setup lime 


20 




ns 


tDH 


Dala hoW time 






ns 


IvLuu 


CE setip time beta e command mM 


0 




ns 


IDF Output disable erne (Note 1 ) 20 ns 


lAETC 


Tola! erase lime in auto chip erase 


SiTyp.: 


24 


s 


LAETB 


Tola* erase lime in auto sector erase 


IfTYPJ 


8 


s 


IAVT 


Told programming lime in auto vet ify 
(Byte Program time) 


7 


210 


us 


|BAL 


S«wc ;icWr C ss lo^ti dnc 


100 




us 


ICH 


UTHdd Time 


o 




ns 


tCS 


CE setup to WE going low 


o 




ns 


- ^' — p i Vcitae Tfansoon Tirrc 4 us 


tOESP 


OE Se!up Tirre "o v'iE Act^e 


4 




us 


[WPPi 


Write pulse widti lor sector pr oteel 


10 




us 


IWPP2 


Write puse wid* for sector uTiprottxt 


12 




ms 



NOTES: 

1 JOF denned as the time a* which the output achieves me open circuit condition and data is no longer driven. 
2/Thetestconcttinof MX29F002T &-55 : VCC-5V ± S%.CL-50|rf,VlH, l VIL-3 + 0VW 

VOH VOL-1 .5V/1 .5v.KDU2mAJOH--2mA 
TA-O=CTO70<C 
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AC CHARACTERISTICS 







29F002TB-70 29F002T B-90 29F002T.B-12 


SYMBOL 


PARAMETER 


MIN, MAX* 




MAX. MIN. 


MAX. UNIT CONDITIONS 






0 


0 


0 


ns 


tCWC 


bQnvnsfiu QTDQI sinmirtQ cvdc 


70 


90 


120 


ns 




Wt frogfammng pu&e wdth 


45 


45 


50 


ns 


tGEPHi 


'iVL ^fu*jr jiriTT lIli" viirfih ttoh 


20 


20 


20 


ns 


:CEPH2 


WE pfttgnunmnQ cius* wean Hgh 


20 


20 


20 


ns 


■AS 


AOdre*:*: selup time 


0 


0 


0 


ns 


IAH 


AridfeK!: nod litre 


45 


45 


50 


ns 


:D5 


Data zcIld '.mo 


30 


45 


50 


ns 


:DH 


DjU nod r.rir 


0 


0 


0 


ns 


:CESC 


L scIlo litre uc'-afc co"[ir*iand write 


0 


0 


0 


ns 


:Df 


Outfit cl^jbc ^-til- .Mate 1 


30 




40 


40 ns 


lAETC 


Tatal efaM litre in auto ctuo cr;i±c 


3(TYP t > 24 


3(IYP.] 


24 WTYPJ 


24 s 


IAETB 


Tatar cra^c time in auto sectcr erase 


i<typ.) a 


irTYP.i 


a MTYP.l 


a 


:.\VT 


Tala p-^ranm-Kj lirtis in :n-. verify 

tByte Program 4me) 


7 210 


7 


210 7 


210 us 




Seciw address load bme 


100 


100 


100 


us 


tCH 


CG Moid lime 


0 


o 


0 


ns 


ICS 


setup to Wh ourglow 


0 


o 


0 


ns 


IVLKT 


VOlgft Transibon Time 




4 


4 


us 


IOESP 


OE Setup Time to WE Actw 




4 


4 


us 


ftVPPl 


Wrile pulse width lor sector protecl 


10 


10 


10 


us 


IWPP2 


WHM puts* wicftti for sector wpromt 


12 


12 


12 


ms 



NOTES: 

1. tOF defined as the time at wtuch the output acneeves the open circurl condition and data is no longer driven. 
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SWITCHING TEST CIRCUITS 



CCVIC£ LftDER 




TEST 


i 



= ' 



1.6K cflm 

-«] « *.sv 



1 iKcfi" 



CL.lOC^F kX^r^ ( q c«»;#4fc* 



SWITCHING TEST WAVEFORMS(I) for speed grade 70ns max. 



2.4V 



0 457 




, 2.0V 2.0V 
TEST POINTS * 



O.fiV 



0.8V 




\"LT 



OUTPUT 



AC TESTING: Inputs are *iven at 2.4V tor a logic V and 0.45V for a logic *0*. 
Input pub* rise and laJI bmes are equal Id or less lhan 20ns. 



SWITCHING TEST WAVEFORMS(II) tor speed grade 55ns(MX29F002TB-55) 




AC TESTING: Inputs are driven al 3 0V lor a logic T and 0V lor a logic *0" 
Inpul pulse rise and Call limes are < 5ns 
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COMMAND WRITE TIMING WAVEFORM 
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AUTOMATIC PROGRAMMING TIMING 
WAVEFORM 

Onebytedalaisprogrammed Verifyinlaslalgorithmand 
additional pfogramming by external control are not re- 
quired because these operations are executed automati- 
cally by internal co ntrol ci rcuit. Programming completion 
can be verified by DATA polling and toggle bit checking 



alter automatic verification starts. Device outputs DATA 
during programming and DATA after pr ogram ming on 
Q7.(Q6 is for toggle bit; see toggle bN, DATA polling, 
liming waveform) 



AUTOMATIC PROGRAMMING TIMING WAVEFORM 



Vcc 5V 
A11-A17 

A0-A10 
WE 



Q0~Oi.O2 
,04{Note 1) 

07 




ADD Valia 



add d 



\ctf 



:D5 




tC£PH1_ 




tAvr 



\ 



D 



CcrnnrgMAH Cwt#t«»MH CemrwtAfli 

(00-07) 

\'l I c. . 

Ml .06 Toggle bit, Q5:T« -Timing limit btL 03: Time out oil 



[CESC 




or 




1.0. A 
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TOGGLE BIT ALGORITHM 




NO* 

J, W OS t*fciu» rtm*y™ loggia *& OS clwg** 10 '1". So* ft* 
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AUTOMATIC CHIPE RASETIMING WAVEFORM 

All dala In chip are erased. External erase verily is nol slarls. Device outpulsOduring erasure and 1 alter e rasure 
requiredbecausedalais erased automatically by Internal on G7.(G6 is (or toggle bit: see toggle bit. DATA polling. 
contro l circuit. Erasure completion can be veritied by liming waveform) 
DATApollingand toggle bit checking alter automatic erase 



AUTOMATIC CHIP ERASE TIMING WAVEFORM 




111 QSftggb bl OSTmrrjinl M. 03: frnj-o.! 01. 02: Toffle bt 
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AUTOMATIC SECTOR ERASE TIMING WAVEFORM 

SectordalaindicaledbyA13loA17 areerased. External alteT automatic erase starts. Device outputs 0 during 
eraseverilicalionisnotrequiredbecausedalaareerased erasufeandl alter erasureonQ7.<Q6istor toggle M;sw 
automatically by inle mal con trol circuit. Erasure comple- lo 99 ie bit, DATA polling, timing waveform) 
lion can be verified by DATApolling and toggle M checking 



AUTOMATIC SECTOR ERASE TIMING WAVEFORM 



5V 



at 3 




■T 



00,01, 
O4tN0lfi1l 














— #- 






J \J\j 










tfiAl 




Q7 

GnwjMUt CirrwiitO* Cbvmu iWOntrdtfSH UnutflW OmrtiW LiMujtiCh 



t1|.06:Togg« W OS .TM941N bl 03 TtooJ DC 02 Togge W 
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AUTOMATIC SECTOR ERASE ALGORITHM FLOWCHART 





c 



Auto Sttta'Ef ««■£<« -id 



) 
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ERASE SUSPEND ERASE RESUME FLOWCHART 




f ******* * \ 




P H PMC547 
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TIMING WAVEFORM FOR CHIP UNPROTECTION FOR SYSTEM WITH 12V 
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SECTOR PROTECTION ALGORITHM FOR SYSTEM WITH 12V 



Sal Up! 




ho 



•Itf.jH rtE Put* 



Tin* CM lOifi 








AW- 5 


AAU1 



c 



Compute 
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CHIP UNPROTECTION ALGORITHM FOR SYSTEM WITH 12V 



START 
PLfiCNT-1 



2Z 



Sal OE-tt-VlD 
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SECTOR PROTECTION ALGORITHM FOR SYSTEM WITHOUT 12V 
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ORDERING INFORMATION 
PLASTIC PACKAGE 



PART NO. 


Access Time 


Operating Current 


Standby Currenl 


Temperature 


PACKAGE: 




(ns) 


<mA) 


MAX.(uA) 


Range 




MX29F0O2TPC-55 


55 


30 


5 


0 Q C-70 e C 


32 Pin PDIP 


MX29F002TPC-70 


70 


30 


5 


<K>70 ( C 


32 Pin PDIP 


MX29FQO2TPC90 


90 


30 


5 


O*C-70*C 


32 Pin PDIP 


MX29F002TPC-12 


120 


30 


5 


O-'C- 70 C 


32 Pin PDIP 


MX29F002TTC-S5 


55 


30 


5 




32 Pin TSOP 
{Normal Type) 


MX29F002TTC-70 


70 


30 


5 


0*0-70^ 


32 Pin TSOP 
(Normal Type) 


MX29F002TTC-90 


90 


30 


5 


0 a C-70 < C 


32 Pin TSOP 
(Normal Type) 


MX29F002TTC-12 


120 


30 


5 


0-C-70-C 


32 Pin TSOP 
;N-:t:-.: F y tjc- i 


MX29F002TQC-55 


55 


30 


5 


O"C-70 £ C 


32 Pin PLCC 


MX29F002TOC-70 


70 


30 


5 


O*C-70'C 


32 Pin PLCC 


MX29F002TQC-90 


90 


30 


5 


0*0-70*0 


32 Pin PLCC 


MX29F002TQC-12 


120 


30 


5 


0*C-70 £ C 


32 Pin PLCC 


MX29F002BPC-55 55 30 5 0*0-70*0 32 Pin PDIP 


MX29F002BPC-70 


70 


30 


5 


0O70-C 


32 Pin PDIP 


MX29 F002 BPC-90 


90 


30 


5 




32 Pin PDIP 


MX29F002BPC-12 


120 


30 


5 


OC-70-C 


32 Pin PDIP 


MX29F002BTC-55 


55 


30 


5 


0*C-70*C 


32 Pin TSOP 
(Normal Type) 


MX29F002BTC-70 


70 


30 


5 


O*C-70*C 


32 Pin TSOP 
;N-:t!-.: fyoci 


MX29F002BTC-90 


90 


30 


5 


O*C-70*C 


32 Pin TSOP 
(Normal Type) 


MX29F002BTC-12 


120 


30 


5 


O*C-70*C 


32 Pin TSOP 
(Normal Type) 


MX29F002BOC55 










w£ rill rLv%/ 


MX29F002BQC-70 


70 


30 


5 


O-'C- 70 C 


32 Pin PLCC 


MX29F002BQC-90 


90 


30 


5 


COWC 


32 Pin PLCC 


MX29F002BQC-12 


120 


30 


5 


O*C-70*C 


32 Pin PLCC 


MX29F002NTPC-55 


55 


30 


5 


O*C-70*C 


32 Pin PDIP 


MX29F002NTPC-70 


70 


30 


5 


O i C-70 ( C 


32 Pin PDIP 


MX29F002NTPC-90 


90 


30 


5 


O-C-70C 


32 Pin PDIP 


MX29F002NTPC-12 


120 


30 


5 




32 Pin PDIP 


MX29F002NTTC-5S 


55 


30 


5 


0>C-70*C 


32 Pin TSOP 
iNc-ffral fyoei 



- u mm*? 
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MX29F002/002N 



I'AHI NO. 


Access Time 
(ns) 


Operating Current 
ImA) 


Standby Current 
MAX.(uA) 


Temperature 
Range 


PACKAGE 


MX29F002NTTC-70 


70 


30 


5 


<KJ~70°C 


32 Pin TSOP 
(Normal Type) 


MX29F002NTTC-90 


90 


30 


5 


OT>70°C 


32 Pin TSOP 
(Normal Type) 


MX29F002NTTC-12 


120 


30 


5 


O a C-70'C 


32 Pin TSOP 
(Normal Type) 


MX29F002NTQC-55 


55 


30 


5 


O a C-70 £ C 


32 Pin PLCC 


MX29F002NTQC-70 










w£ rill rLuv 


MX29F002NTQC-90 


90 


30 


5 


O-'C- 70 C 


32 Pin PLCC 


MX29F002NTQC-12 


120 


30 


5 


O'C- 70 C 


32 Pin PLCC 


MX29F002NBPC-55 


55 


30 


5 


O a C-70 £ C 


32 Pin PDIP 


MX29F002NBPC-70 


70 


30 


5 


O 1 C-70*C 


32 Pin PDIP 


MX29F002NBPC-90 


90 


30 


5 


0*070*0 


32 Pin PDIP 


MX29F002NBPC-12 


120 


30 


5 


O-'C- 70'C 


32 Pin PDIP 


MX29F002NBTC-55 


55 


30 


5 


O a C-70°C 


32 Pin TSOP 
{Normal Type) 


MX29F002NBTC-70 


70 


30 


5 


0 a C-7O°C 


32 Pin TSOP 
(Normal Type) 


MX29F002NBTC-90 


90 


30 


5 


C a C-70°C 


32 Pin TSOP 

\Mvllimi yyv) 


MX29F002NBTC-12 


120 


30 


5 


0 a C-7O°C 


32 Pin TSOP 
(Normal Type) 


MX29F002N8GC-55 


55 


30 


5 


O-'C- 70 C 


32 Pin PLCC 


MX29F002NBQC-70 


70 


30 


5 


<K>7Q £ C 


32 Pin PLCC 


MX29F002N8OC-90 


90 


30 


5 


0"C-7O'C 


32 Pin PLCC 


MX29F002NBGC-12 


120 


30 


5 


0-070*0 


32 Pin PLCC 


MX29F002TPN70 


70 


45 


5 


•40'C-85°C 


32 Pin PDIP 


MX29F002TPJ-90 


90 


45 


5 


•40'C-aS°C 


32 Pin PDIP 


MX29F002TPI-12 


120 


45 


5 


•40'C-8S°C 


32 Pin PDIP 


MX29F002TTI-70 


70 


45 


5 


^O'C-as'C 


32 Pin TSOP 
(Normal Type) 


MX29F002TTI-90 


90 


45 


5 


-40'C-85<; 


32 Pin TSOP 


MX29F002TTM2 


120 


45 


5 


-40'C-85<: 


32 Pin TSOP 
(Normal Type) 


IMX29F002TQI-70 


70 


45 


5 


-40'C-85<; 


32 Pin PLCC 


MX29F002TQ1-90 


90 


45 


5 


^O'C-as'C 


32 Pin PLCC 


MX29F0Q2TQM2 


120 


45 


5 


-40'C-85<C 


32 Pin PLCC 


IMX29F002BPI-7O 


70 


45 


5 


^o'C-as'C 


32 Pin PDIP 


MX29F002BPI90 


90 


45 


5 


-40'C-85<; 


32 Pin PDIP 


MX29F002BPI-12 


120 


45 


5 


-40'C-85<; 


32 Pin PDIP 
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MX29F002/002N 



f'AHI NO. 


Access Time 


Operating Current 


Standby Current 


Temperature 


PACKAGE 




(ns) 


fmA) 


MAX.(uA) 


Range 




IMX29F002BTI-70 


70 


45 


5 


-40'C^85 a C 


32 Pin TSOP 
(Normal Type) 


MX29F002BTI-90 


90 


45 


5 


•40'O8S°C 


32 Pin TSOP 
(Normal Type) 


MX29F002BTI 12 


120 


45 


5 


•40'O8S<; 


32 Pin TSOP 
(Normal Type) 


MX29F002BQI-70 


70 


45 


5 




32 Pin PLCC 


MX29F0028QI90 










w£ rill rLv%/ 


MX29F0028QI-12 


120 


45 


5 


40 C 85 C 


32 Pin PLCC 


MX29F002NTPI-70 


70 


45 


5 


40 C 85 C 


32 Pin PDIP 


MX29F002NTPI-90 


90 


45 


5 


•40'C-85°C 


32 Pin PDIP 


MX29F002NTPM2 


120 


45 


5 


•40'C-8S°C 


32 Pin PDIP 


MX29F002NTTi-70 


70 


45 


5 


40>C-<SS°C 


32 Pin TSOP 
:N.:rrr.i! I y i 


MX29F002NTTU90 


90 


45 


5 


•40'C-as°c 


32 Pin TSOP 
(Normal Type) 


MX29F002NTTM2 


120 


45 


5 


•40'C-85°C 


32 Pin TSOP 
{Normal Type) 


MX29F002NTQI 70 


70 


45 


5 




32 Pin PLCC 


MX29F002NTQI 90 










w£ rill rLv^/ 


MX29F002NTQM2 




45 


5 


40 C 85'C 


32 Pin PLCC 


MX29F002NBPI-70 


70 


45 


5 


40C35C 


32 Pin PDIP 


MX29F002NBPI-90 


90 


45 


5 


•40'C-8S°C 


32 Pin PDIP 


MX29F002NBPM2 




45 


5 


•40'C-8S°C 


32 Pin PDIP 


M X 29 F002N BT 1 - 70 


70 


45 


s 


•40'C-8S°C 


32 Pin TSOP 
(Normal Type) 


MX29F002NBTI-90 


90 


45 


s 


-40'C-85<; 


32 Pin TSOP 
(Normal Type) 


MX29F002NBTM2 


120 


45 


s 


•40'C-8S°C 


32 Pin TSOP 
(Normal Type) 


MX29F002NBOI70 


70 


45 


5 


^o'C-as'C 


32 Pin PLCC 


MX29F002NBQI-90 










0£ rill * Lv v 


MX29F002NBQM2 


t 20 


45 


5 


4o c att 


32 Pin PLCC 
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IWKIC 



MX29F002/002N 



ERASE AND PROGRAMMING PERFORMANCES ) 



PARAMETER 


LIMITS 


UNITS 


MIN. 


TYP.(2) 


MAX.(3) 


Sector Erase Tme 




1 


8 


a 


Cr* Erase Time 




3 


24 


a 


Byie Programming. Time 




7 


210 


ua 


Cr«p Programming Time 




3.5 


10.5 


aec 


ErasaProgram Cycles 


100.000 






Cycles 



Note: 1 .Not 1 00% Tesled. Excludes external syslem level over head. 

2. Typical values measured at 25 C. 5V. 

3. Maximum values measured at 25 C. 4.5V. 



LATCHUP CHARACTERISTICS 





MIN. 


MAX. 


Input Voltage with respect to GND on all pins except I/O pins 


-1.0V 


13.5 V 


Input Voltage with respecl to GND on all I/O pins 


-1.0V 


Vcc + 1,0V 


Current 


-100mA 


+100mA 


Includes all pins except Vcc. Test conditions: Vcc = 5.0V, one p*n at a time. 



DATA RETENTION 



PARAMETER 


MIN. 


UNIT 


Data Relenhon Time 


20 


Years 
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PACKAGE INFORMATION 
32-PIN PLASTIC DIP 
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32-PIN PLASTIC TSOP 
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REVISION HISTORY 

Revision Description Page Date 

1.0 I.To remove 'Advanced Information* datasheet marking and PI GbC 1 

contain information on products in lull production 
2.The modification summary of Revision 0.9*8 lo Revision 1 .0: 

2-1 .Program 'erase cycle times:1 OK cycfes->100K cycles Pi ,46 

2-2 To add data retention 20 years Pi .46 
2-3 Jo add industrial grade range from ' Read Mode* to "Full Range* PI 7.1 9.21 .41 -43 

2-4.To remove A9 trom liming waveform lor sector protection for P36 
system without 12V* 

To remove A9 Irom 'timing waveform for chip unprotection for P37 
system without 12V* 

2-5.Multi sectorerasetime^out:30ms-->30us.lBAL:a0us»>100us P8.20.21 

To modify -Package Information" P45-47 JUKI 42001 
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